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MNOACHUTEJIBHASA 3AIIMCKA

PaGouast mporpamma yudeOHoro kypca «l'eomerpus» 0a30BOro ypoBHS st
obyuarommmxcsi 10 —11 kmaccoB pa3paboraHa Ha ocHoBe DenepaibHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHApTa CPeaHETro o0Iero oopa3oBaHusl,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUU, TMPEABIBIIEMBIX K
MaTEMaTUYeCKOMY O00pa30BaHUIO, M TPAAMIMI POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nporpamMmbl oOecrieurBaeT OBIAJECHUE KITIOUYEBBIMU KOMIIETEHIIUSIMH,
COCTABJISIIOLIMMU OCHOBY JUISI CAMOPAa3BUTHS M HENPEPHIBHOTO 0OOpa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEIBHOTO PAa3BUTHUS
JUYHOCTH 00YJarOIIXCsl.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CpPEIHErO OOILEro
oOpa3oBaHusi OOYCIIOBJIEHAa MPAaKTUYECKOW 3HAUYMMOCTBIO METANPEAMETHBIX H
IPEAMETHBIX PE3YJIBTATOB OOYYEHHS I€OMETPUU B HAIPABIECHUU JIMYHOCTHOIO
pa3BuTUsl OO0y4arommxcs, (QOpMHUPOBaHUS (PYHKIMOHAIBHOH MAaTeMaTUYEeCKOU
IPaMOTHOCTH, U3YYEHHUS IPYTUX yUEOHbIX AMCUMILINH. Pa3Butue y oOyyaromuxcs
IIPaBUIBHBIX IPEACTABICHUM O CYIIHOCTH W IPOUCXOKICHHU TIE€OMETPHUUYECKHX
abcTpakiuii, COOTHOUICHHH pPEaJbHOTO0 M HACAIBHOTO, XapakTepe OTPaKEHUs
MAaTeMaTUYECKOW HAYKOW SBICHHM M MPOLECCOB PEAIBHOTO MHUpPa, MECTe
T€OMETPUHU B CUCTEME HAYK U POJIA MATEMATUYECKOTO MOJEIUPOBAHNS B HAYYHOM
NO3HaHUM U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
ydaluxcs, a TaKKe KAauyecTB MBIIIICHHUS, HEOOXOAMMBIX [UIs aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisieTcs OAHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOuiero o00pa3oBaHus, TaK KaKk 00ECIEYMBAET BO3MOXHOCTb M3YUYEHHUS Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOW HAIIPaBIECHHOCTH, TaK U TYMaHUTapHOU.

Jlormueckoe MbllUIEHHE, (OpPMHUpPYEMOE IPU H3YYEHHH OO0Yy4arolMMMCS
HNOHATUUHBIX OCHOB T€OMETPUU U MOCTPOCHHUH LIEMOYKH JIOTUYECKUX YTBEPKICHUN
B XOJ€ pEIIEHUs T'€OMETPUUYECKHUX 3a7ay, YMEHHUE BBIIBUIaTh U OINPOBEPrarhb
TMIIOTE3bl HEMOCPEACTBEHHO MCIOJIB3YIOTCS NPU PELICHUM 3aa4 €CTECTBEHHO-
HAy4YHOTO LIMKJIA, B YACTHOCTHU U3 Kypca (PU3MKH.

YMeHue OpueHTUPOBATHCA B IPOCTPAHCTBE UIPAET CYILIECTBEHHYIO POJIb BO BCEX

00J1aCTAX EATEeIbHOCTH YenoBeka. OpueHTalus YeJI0BeKa BO BpeMEHH U
POCTPAHCTBE — HEOOXOAMMOE YCIOBHE €r0 COLMAIBLHOTO ObITHS, (hopMa

OTPAXKCHUA OKPYKAIOMICTO MHpPa, YCIIOBHUC YCIICIITHOI'O IIO3HAHUSA 1 aKTHBHOI'O



npeobpazoBanus AeicTBUTENbHOCTU. OTIepUpOBaHNE TPOCTPAHCTBEHHBIMU

o0Opa3zamu 00bEAMHSIET pa3Hble BUIbI YUEOHOU U TPYIOBOM JESITEILHOCTH,



ABIIAETCS OJIHUM U3 MPO(PECCHOHANBHO BaXXHBIX KaUECTB, IO3TOMY aKTyalbHa
3ajaya (POpMHUPOBaHUS y OOYUYAIOIIUXCS MPOCTPAHCTBEHHOTO MBILIUICHUS Kak
Pa3HOBUAHOCTH OOpPa3HOTO MBIIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
HOJIFOTOBKE K MIPAKTUYECKON AESITEIbHOCTH 110 MHOT'MM HaIIPABJICHHUSM.

Ilenp ocBoeHus mporpaMMbl yueOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHEe 0OyueHHs — 00lIeo0pa3oBaTeIbHOE U OOLIEKYJIbTYPHOE pa3BUTHUE
oOydaromuxcsi ~ 4yepe3  oOecrmeueHHe  BO3MOXKHOCTH  MPHOOpETEeHus U
UCIIOJIb30BAHUSI CUCTEMATUYECKUX TIEOMETPUYECKMX 3HAHUW U JAEUCTBHIA,
CHEU(PUYHBIX T€OMETPUHN, BO3MOXKHOCTH YCIEIIHOIO MPOJOJIKEHUSI 00pa30BaHUs
10 CIIEUAIBHOCTSIM, HE CBA3aHHBIM C IIPUKJIAJHBIM HCIOIb30BAHUEM I€OMETPHUH.

[Iporpamma mo reomerpuu Ha 0a30BOM YpOBHE IIpeJHa3HaueHa MJIs
00y4aromuxcsi CpeaHeN MIKOIbI, HE MCIBITHIBABIINX 3HAUUTEIbHBIX 3aTPYIHEHUI
Ha ypOBHE OCHOBHOIO 0o0miero obdpasoBanus. Takum oOpazom, oOydaromuecss Ha
0a30BOM YpPOBHE JOJDKHBI OCBOMTH OOIIME MATEMAaTUYECKUE YMEHUS, CBSA3aHHbIC
co cnenupuKONd TeOMETpUU M HEOOXOAUMBIC IS KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOKHOCTh M3YyUUTh I€OMETpuUio Oojee
riyOOKO, €ciM B JaJbHEWIIEM BO3HUKHET HEOOXOAMMOCTh B T€OMETPUUYECKUX
3HAHUAX B IPOPECCUOHATIBHON JESTENBHOCTH.

JlocTmKeHHe LEeauM OCBOEHMS IPOrpaMMbl OOECIEUMBAETCS PELICHUEM
COOTBETCTBYIOIIMX 3anay. [IpHOpUTEeTHBIMM 3aJadyaMH  OCBOEHHUS Kypca
«["eomerpun» Ha 6a30BoM ypoBHe B 10—11 kitaccax sBISIOTCS:

e (opMHpOBaHHE MPEACTABICHUS O T[EOMETPUU KaK YacTh MHUPOBOI

KYJIBTYpPbI U OCO3HaHHUE €€ B3aMMOCBSA3H C OKPYXKAIOLIMM MUPOM,;

e (opMHpOBaHME IPEACTABICHUS O MHOTOTPaHHMKAX W TeJlaX BpaIICHMS
KaK O BXHEHIINX MaTeMaTHYECKUX MOJEINAX, MO3BOJSIOIIUX OMUCHIBATDH
Y U3y4aTh pa3HbIC SBJICHUS OKPY>KAIOILIETO MUPA;

e (opMHpOBaHME YMEHMs paclo3HaBaTb Ha YEPTEkKax, MOJEISIX U B
peaJIbHOM MHpPE MHOTOTPaHHUKH U TeJa BpalleHMS;

e OBJIAJICHUE METOJIAMHU PEIICHUS 33/a4 Ha MOCTPOCHUS HA M300paKEHUSIX
IPOCTPAHCTBEHHBIX QUTYD;

e (dopMupOBaHHE YMEHHS ONEPUPOBATb OCHOBHBIMH TOHSATHSMHU O
MHOTOTpaHHHMKaX U TeJIaX BPALEHUS U UX OCHOBHBIMHU CBOICTBaMH;

e OBJIAJICHUE  QITOPUTMAMH  PELICHUS  OCHOBHBIX  THUIIOB  3ajady;
dbopMupoBaHHEe yMEHHUS MPOBOAWTH  HECIOXKHBIE JOKa3aTeJIbHBIC
paccyXIeHHs B XOJ€ DELICHHsS CTePeOMEeTPUYECKHMX 3aJad M 3ajad c
IPAKTUYECKUM COJIEPKAHUEM;

e Da3BUTUE  UHTEIUIEKTYyaJbHBIX W TBOPUYECKUX  CIIOCOOHOCTEM
oOydarolmuxcsi, I03HABATEJIbHOW  AaKTUBHOCTH, MCCIIEA0BATEIbCKUX
YMEHHM, KpUTUIHOCTH MBIIIICHUS;



e (opmupoBanue byHKIIMOHATBEHOM TPaMOTHOCTH, pElIeBaHTHOU
FEOMETPUU: YMEHHE pPaclo3HaBaTh MPOSBIEHUS TIE€OMETPUYECKHX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B pEaJbHBIX KU3HEHHBIX
CUTyallUsiX W INPU U3YYEHUU JIPYIUX Y4YEOHBIX MPEAMETOB, MPOSIBICHUS
3aBUCHUMOCTENl M 3aKOHOMEpHOCTEH, (OpMyIMpOBaTh HX Ha S3BIKE
T€OMETPUHU U CO3AaBaTh FT€OMETPUUECKUE MOJIEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI ammapar sl PElIeHHs NPAKTUKO-OPUEHTHPOBAHHBIX
3a]1a4, UHTEPIPETUPOBATH U OLIEHUBATh MOJIYUYEHHBIE PE3YIIbTATHI.

OTINYUTENBHON OCOOEHHOCTBIO IPOrpaMMBbl SIBISIETCS BKJIKOYEHHE B KypC
CTEPEOMETPUM B Hauyaje €ro Mu3y4eHMsl 3ajad, pellaeMblX Ha YPOBHE
MHTYUTUBHOTO MO3HAHUS, U ONpeAeTEHHBIM 00pa30oM OopraHu3oBaHHas paboTa Hax
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHUYECKOIO U MPOCTPAHCTBEHHOIO
MBILUIEHUS], CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX IPOLECCOB, MOTUBHUPYET K
NaJbHENIIEMY U3YUYEHHIO MPEAMETA.

[Ipenmourenue oTAAETCS HATISIIHO-KOHCTPYKTUBHOMY METOAY OOYYEeHHs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IMPEIMETHO-
IIPAKTUYECKON JEATENBbHOCTH. Pa3BuUTHME NPOCTPAHCTBEHHBIX NPEACTABICHUU Y
ydalnmxcs B Kypce CTEPEOMETpPUM IPOBOAUTCSA 3a CYET pEIIEeHUs 3ahad Ha
CO3JaHHE  IPOCTPAHCTBEHHBIX 00pa30oB W  3aJady Ha  ONEPUPOBAHME
IPOCTPAaHCTBEHHbIMH OOpa3amu. Co3nanue oOpa3a MPOBOAMTCA C OMOPOM Ha
HarJAIHOCTh, a OIIEpUPOBAaHUE OOpa3oM — B YCIOBHUSX OTBJICYEHUS OT
HarJsJHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COAECPKAHUSL.

OcHOBHBIE coaepxkaTelbHble JTUHUU Kypca «['eomerpum» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble U MJIOCKOCTH B POCTpaHCTBEY, «Tena BpameHus,
«BeKTopbl M KOOpAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHKE JIOTUYECKUX YMEHUMN
pacnpenensieTcss HE TOJBKO II0 COJAEP)KATEIbHbIM JIMHHUSIM, HO M IO TIoJaM
0o0y4eHHUsl Ha YPOBHE CpPEeHEro o0LIEro 00pa3oBaHus.

Conepxanue 00pa30BaHUS, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOEHHUsI paboyeil mporpaMMmbl, pacmpeneia€HHbIM 10 TojaM OOydeHus,
CTPYKTYpUPOBAaHO TakuM o00Opa3oMm, YTOObl OBJAJCHHE T'€OMETPHUUECKUMHU
NOHATUSAMHU U HaBBIKAMHU OCYLIECTBJISJIOCH MOCJIEA0BATEIBHO U MOCTYIATEIBHO, C
coOII0ICHNEM IPUHLIUIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIEC 3HAHUS BKJIIOYAJINUCh B
OOLIYI0 CHUCTEMY T€OMETPUUYECKUX IPENCTABICHUN OO0YyYarolMXCsl, paciiupss U
yrayousist €€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reometpun orBoautcs 2 yaca B Heaento B 10 kitacce u 1 gac B
Henenmo B 11 kiacce, Bcero 3a Ba rojia o0yuenus - 102 yueOHbIX yaca.



COAEPXKXAHUME YYEBHOI'O KYPCA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCHMOMATHYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHoe pacnosioxeHne MNpsAMBIX B NPOCTPAHCTBE: IIEPECEKAIOLINECH,
napajuleNIbHble W CKpelmuBaronmecs npsamele. [lapamrensHOCTs NpAMBIX U
IJIOCKOCTEW B MPOCTPAHCTBE: MAapAJUICIbHBIE MPSIMbIE B  IPOCTPAHCTBE;
NapajuIeNIbHOCTh TPEX MPAMBIX; NAPAILIEIBHOCTh NMPAMON M TJIOCKOCTH. YTJIBI C
COHAIIPABJIICHHBIMM CTOPOHAMM; yIOJ MEXIy IpPSAMBIMA B IPOCTPAHCTBE.
[TapannensHOCTH IIJIOCKOCTEN: IapasulesIbHbIE IIJIOCKOCTH; CBONCTBA
napajulenbHBIX TUIOocKOocTel. [lpocteiiine mpocTpaHCTBEHHbIE (QUIYyphl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, napaiesenume]]; IOCTPOSHUE CEUCHH.

[leprieHIUKYJISIPHOCTDh NPSIMOM M TJIOCKOCTH: MEPIEHIUKYJISIPHBIE MPSMBIE B
IIPOCTPAHCTBE, NPSMBIE NapPAUICIBHBIE M TEPNEHAUKYISPHBIE K IUIOCKOCTH,
NPU3HAK NEPHEHAUKYISAPHOCTH IPSAMOM M IUIOCKOCTH, TeopemMa O IIpsAMOU
NEPIEHIUKYJIIPHONW TUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YrOJI MEXAY NpPSIMON U
IJIOCKOCTBIO;  ABYTPAHHBIM  yroJl, JIMHEHHBIA Yroa JBYTPaHHOIO  yrJa.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSHUE
OT mOpsAMOM 10  IUIOCKOCTH,  MpoeKuuss  (GuUrypsl Ha  IUIOCKOCTb.
[leprieHIMKYIAPHOCTh  IIOCKOCTEW: NPU3HAK  IEPIECHAMKYJSIPHOCTH — ABYX
IUIOCKOCTEN. TeopeMa 0 TPEX MEePIEHNKYJIISPaXx.

MHOrorpaHHuKu

[loHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPAHHUKA, BBIIYKJIbIE
Y HEBBITYKJIBIE MHOTOI'PAHHUKH; Pa3BEPTKA MHOTrOrpaHHuka. [Ipusma: n-yronsHas
npu3Ma; TPaHU U OCHOBAHHUS MPHU3MBI; IpsiMasi M HaKJIOHHAs MPHU3MbI; OOKOBas U
MOJTHAs MIOBEPXHOCTh IPU3MBL. [Tapannenenunen, IPSMOYTOJIbHBIN
napajuielienunes, U ero cporcra. llupamupa: n-yronpHas nupamuzaa, rpaHd U
OCHOBaHUE MUPAMU/IbL; OOKOBAs M MOJIHAsI TOBEPXHOCTh MUPAMUJIbL; IPaBUIIbHAS U
yCeu€HHas MNHUpaMyja. OJIEMEHTbl NOpu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAaHHHUKHU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MpPAaBUJIbHAS MpU3MaA U
NpaBWIbHAS MHUPAMHUIA; NPABUJIbHAs TPEYroJibHas MNHpaMUAA W TPaBUIbHbBIN
teTpa’ap; KyO. IlpencraBieHne o TMpaBUIBHBIX MHOIOTPAaHHUKAX: OKTadp,
nozeka’ip u ukocasap. CeueHus Npu3Mbl U TUPAMUJIBIL.

CumMeTprs B NPOCTPAHCTBE: CHUMMETPHUS OTHOCHUTEIBHO TOYKH, MPSAMOM,
IJIOCKOCTU.  DJEMEHThl CUMMETPUM B MNHpaMUAaX, Mapajuiesienunenax,
MPAaBUWJIBHBIX MHOTOTPAHHUKAX.



Brruucinenme 5SaeMEHTOB MHOTOTPAHHUKOB: pEOpa, AWAroHaNH, YTJIbL.
[Inomaar OGOKOBOW TOBEPXHOCTH M TOJHOM TOBEPXHOCTH MPSMOM MPHU3MBI,
IUIONIA/lb OCHOBaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSMOW MPHU3MBIL.
[Tnomans OOKOBOM MOBEPXHOCTHM W TMOBEPXHOCTH MPaBUJIILHON MUpPaAMUIBI,
TeopeMa O IUlomanu ycedéHHoM mnupamuabl. [lonstue 006 00bEMe. OOBEM
MHAPAMU/JIbI, TPU3MBL.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU MTOTOOHBIX TEJL.

11 KIIACC

Tesia Bpamenus

[umuaapuyaeckas MMOBEPXHOCTb, oOpasytomue UIMHIPUYECKON
MOBEPXHOCTH, OCh IIWIMHAPUYECKON mMmoBepxHOCTH. [[unwHAp: OCHOBaHWS U
OOKOBasi TMMOBEPXHOCTh, OOpa3ywImas W OCh, IUIONIAJb OOKOBOW W TOJHON
MTOBEPXHOCTH.

Konudeckas moBepXHOCTh, 00pa3yrolne KOHUYECKON TMOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKON moBepxHocT. KOoHyC: OCHOBaHME M BepIrHa, 00pa3yromas
U OCh; IUIOMAAhr OOKOBOM ¥ TIOJHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
o0pa3yrolire 1 BHICOTa; OCHOBAHUS B OOKOBAs TOBEPXHOCTb.

Cdepa m map: 1eHTp, paguyc, AUMAMETP; IUIOMIAb MOBEPXHOCTU CHEpHI.
B3aumHoe pacnonoxenne chepsl U MIIOCKOCTH; KacaTelbHasl MIOCKOCTh K cdepe;
10 hL CHEpHI.

N300pakeHne Ten BpalleHus Ha TNIOCKOCTH. Pa3BEpTka MuIMHIpa 1 KOHYCA.

KomOuHanmu Tenm BpamieHus W MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMCAaHHBIM OKOJO cdephl; cdepa, BOHCAHHAS B MHOTOTPAHHHWK, WJIA TEJO
BpaIeHUs.

[Tonsitue 06 066EMe. OcHOBHBIE CBOMCTBA 00BEMOB Tem. Teopema 06 00BEME
OpSIMOYTOJIBHOTO Tapajjenenumneaa u ciaeactsus u3 He€. OO0bEM LUIMHIpA,
KoHyca. O0BEM 11apa u mIomaab chephl.

[Tomobubie Tema B mpocTtpaHcTBE. COOTHONIICHUS MEXIy IUIOMIAISIMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEJI.

Ceuenus mwimHIpa (TAPAICTBPHO ¥ TEPHEHANKYISIPHO OCH), CEUCHHS
KOHyca (MapajijieIbHOE OCHOBAaHWIO M TPOXOJIIIEEe 4Yepe3 BEpIINHY), CEUCHUs
nrapa.

BeKkTOpbl M KOOPAUHATHI B MPOCTPAHCTBE

Bexrop Ha miiockoctu u B mpoctpancTBe. CI0KEHNE U BRIYUTAHNE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4UCO0. PazmokeHue BEKTOpa Mo TPEM HEKOMILIAHAPHBIM
BekTopam. [IpaBmiio mapamnenenumnena. Pemenwe 3amad, CBS3aHHBIX €
NPUMEHEHHEM TpaBWi JCWCTBHI C BeKTopamu. lIpsMoyronbHas cucreMa



KoopauHaTt B mnpoctpanHcTBe. Koopamnatel Bektopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTrojl Mexay BekropaMu. CKalsipHOE NPOU3BEICHHE BEKTOPOB.
Bpruucnenne yriioB Mexay OpsIMBIMM U IUIOCKOCTSIMH. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS MPOTpaMMbl y4eOHOTO TpeaMeTa
«MaremaTuka» XapakTepU3yrTC:

I'pa:xknanckoe BocnuraHue:

c(hOpMUPOBAHHOCTHIO TPAXKIAHCKOMN MO3ULIUU 00YUYaIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOI'O 4YJ€Ha POCCHUKCKOr0 OOLIECTBA, NPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBIICHHMA,
NporeaAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl WU TIp.), YMEHHUEM
B3aMMOJICHCTBOBaTh C COIMAJBbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIHUSIMU ¥ HA3HAYCHUEM.

IIarpuoTnyeckoe BOCIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUUCKON TPAKIAHCKON UACHTUYHOCTH, YBAKCHHS K
MPOIIIOMY Y HAaCTOSILIEMY POCCUMCKOM MAaT€MAaTUKH, IIEHHOCTHBIM OTHOLIEHUEM K
JOCTUKEHUSAM POCCUHUCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKOW IIKOJIBI,
K HWCIOJB30BAHUIO 3THUX JOCTKEHUW B JIPYrUX HayKax, TEXHOJOTHAX, cdepax
HSKOHOMHKH.

JlyX0BHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

OCO3HAaHHEM JTyXOBHBIX LHEHHOCTEN POCCUICKOTO Hapoa;
c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, H3TUYECKOrO0  IOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JTOCTUKEHUN HAYKHU U JIESITEIIbHOCTHIO
y4€HOT0; OCO3HAHUEM JINYHOTO BKJIAJa B IOCTPOECHUE YCTOMUNBOTO OYAYIIETO.

JcTeTHYeCKOoe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHHUEM K MHpPY, BKIIOYAs ICTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3aj7ady, peleHnu, paccyXICHUN;
BOCIIPUUMYHMBOCTBIO K MATEMaTUYECKUM aCleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA.

dusnyeckoe BOCIUTAHUE:

c(OPMUPOBAHHOCTHIO YMEHHUS MPUMEHATb MaTEeMaTUYECKUE 3HAHUS B
MHTEpecax 3J0pOBOT0 U 0€30macHOro 00pasa *U3HU, OTBETCTBEHHOTO OTHOILLIEHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHSITHU U

OT/BIXaA, peryispHas buznueckas aKTUBHOCTB); duznyeckoro
COBEpLICHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO-03{0POBUTEIBLHON
NEATEIIBHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYJZly, OCO3HAHUEM IIEHHOCTU TPYAOJIIOOMUS; MHTEPECOM K
paznuyHbiM  chepaMm  TPOPECCHOHATIBLHON  JCSITEIBHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpILIATh OCO3HAHHBIA BBHIOOP
Oynymeit mnpodeccur U peanu30BbIBATH COOCTBEHHBIE KU3HEHHbBIC ILJIAHBI;



TOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caM000pa30BaHNI0 Ha TPOTSKCHUHM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YUYACTHUIO B PEIICHUU MPAKTHYSCKUX 3a/1a4 MATEMAaTHYECKON HAIPaBICHHOCTH.

IKOJIOrHYecKoe BOCIIMTAHUE:

C(OPMHUPOBAHHOCTBIO 3KOJIOTHYECKOW KYJIbTYPbl, MOHUMAHUEM BIIMSHUS
COLMATEHO-9KOHOMUYECKUX TPOIIECCOB HA COCTOSHUE MPUPOIAHON M COIUATLHON
cpelbl, OCO3HAHMEM TJIOOAJTBHOTO XapakTepa OKOJOTHYECKHX  MpoOiIeM;
OpHUCHTAIlMCH Ha MPUMEHEHHE MATEeMAaTHUYCCKUX 3HAHWUUM JUIsS pelICHUs 3a1a4 B
00acTH  OKpY)KalolIeH Cpeibl, IUIAHUPOBAHHUS TIOCTYNIKOB M OLEHKH HUX
BO3MOYKHBIX MTOCIICJCTBUH JIJIsl OKPYKAFOILEH CPEJIbI.

IleHHOCTH HAYYHOTO MO3HAHMS

c(OPMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAyKM W  OONICCTBEHHOW TMPAKTHKH, [OHHMMaHUEM
MaTeMaTHYeCKOM HayKH Kak c(epbl 4YelIOBEYECKOH JEATEIbHOCTH, JTaloB ¢
pa3BUTUS W 3HAYMMOCTH JUJIS Pa3BUTHS I[MBHWIW3AIWW; OBJIAJICHUEM S3bIKOM
MaTEeMaTHKH M MaTeMaTHYeCKOW KyJIbTYpOW KaK CpEICTBOM TIO3HAHHS MHpA;
TOTOBHOCTBIO OCYIICCTBIIATh NPOSKTHYID M HCCIIECI0BATEIBLCKYIO JICITCILHOCTD
WH/IMBUYaIbHO U B TPYIIIIC.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIe pe3yNbTaThl OCBOCHHSI MPOTPAMMBI Y4eOHOTO MpeameTa
«Marematuka XapaKTEPU3yOTCS OBJIAJICHUEM YHUBEPCATHHBIMU
NO3HABAMENbHBIMU  OCLCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
0eliCmeUsMU, YHUBEPCATIbHBIMU Pe2YIIMUBHBIMU OetiCMBUSIMU.

1)  Vuusepcanvnvie = nosmaeamenvmvle  Oeticmsus,  obecneuusaom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWUXcs (0c8oeHue
Memo008  NO3HAHUA ~ OKPYHCAIOUie2o0  Mupa,  NpuMeHeHue  J102UYECKUX,
UCCIe008aMeNbCKUX ONepayull, yMeHutl pabomams ¢ ungopmayueti).

Bba3oBble JJornueckue a1eiicTBUA:

e BBISBJIATH U XapaKTEPHU30BATh CYIISCTBEHHBIC MIPU3HAKA MATEMaTHICCKUX
00BEKTOB, TMOHATHNA, OTHOIICHWW MEXIy MOHITHAMU; (HOPMYyIUPOBAThH
OTIpeNIe]ICHUs]  TOHATWN; YCTAaHABJIMBATH CYIIECTBEHHBIM  TMPHU3HAK
KJIacCU(UKAIMK, OCHOBAHUSA M1 OOOOIICHWS W CpaBHEHUS, KPUTEPHUH
IPOBOIMMOTO aHAIIN3A;

e BOCIpPUHUMATH, (OPMYIUPOBATH W TPEOOPA3OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPUIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIHE;
YCIIOBHEIE;

e BBHIABIATHP  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M |
NpOTUBOpEYHs B (aKkTaxX, JaHHBIX, HAONIONCHUAX W YTBEPKICHUSIX;



npemsiaraTh  KPpUTEPUW  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

e JeJaTh BBIBOJBI C WCIIOJIH30BAaHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
MHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

e IPOBOJUTH CaMOCTOSTEJIbHO JI0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKICHUN (TPSMBIE U OT MPOTHBHOTO), BRICTPAWBATH apTyMEHTAITUIO,
NPUBOJNTH TPUMEPHI U KOHTPIPUMEPHI, 0OOCHOBBIBATH COOCTBEHHBIE
CYXKJIEHUS U BBIBObL;

e BBIOMpaTh croco0® pemieHus yuyeOHOM 3amauM (CpaBHUBATh HECKOJBKO
BApUAHTOB peElIEHUs, BBIOUpATh HauboJee MOAXOIAUMI ¢ Yy4E€TOM
CaMOCTOSITEIIHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieroBarebCKue JeHCTBUSA:

e HCIOJb30BaTh BOMPOCHI KaK MCCJIEA0BATENBCKUI MHCTPYMEHT MO3HAHUS;
dbopMyaMpoBaTh BOMPOCH], (UKCUPYIOLIUME MPOTUBOpEUUE, MpodiIemy,
yCTaHABIMBAaTh HCKOMOE€ W  JaHHOE, (QOpMHUPOBATH  THIOTE3Y,
apTryMEHTUPOBATH CBOIO TIO3UINIO0, MHCHHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CIUUTAHUPOBAHHBIN OKCIIEPUMEHT,
UCCJIEIOBAHME IO YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTH4eCKOTO
00beKTa, SIBJICHUS, MPOLECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIY
00BbeKTaMu, SIBJICHUSIMU, TIPOIIECCAMH;

e CaMOCTOSITENHHO (HOPMYITUPOBATH OOOOIIEHUS M BBIBOJIBI IO pe3yIbTaTaM
POBEAEHHOTO HAOIOJIEHUS, HUCCIEIOBaHUs, OLICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUH;

e TMPOTHO3UPOBATH BO3MOXHOE pPa3BUTHE IPOIIECCA, a TAKKE BbIJBUTATh
MIPEATOJIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIIOBHSIX.

Padora ¢ undopmanmeii:

e BBIBISATH AePUIUTH UHGOPMAILIMH, JAHHBIX, HEOOXOJIMMBIX MJisi OTBETa
Ha BOIIPOC U JJI pEUICHUs 3a]1au;

e BBIOMpaTh UWH(OpPMAIMIO U3  HMCTOYHUKOB  PA3IUYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATh MH(POPMAITHIO
Pa3TUYHBIX BUJOB M (JOPM MPEACTABICHHS;

e CTPYKTYpUpPOBaTh MHGOPMAIINIO, IPEACTABIATh €€ B pa3IMyHbIX (hopmax,
WLTIOCTPUPOBATH Tparueck;

e OIICHUBATH HaJEKHOCTD uHbOopMaIuu 1o CaMOCTOSITEIIEHO
chopMyITUPOBAaHHBIM KPUTEPHUSIM.

2)  VHueepcanvhbie KOMMYyHUKamueHble Oelicméus, o0becneyusaom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0wenue:



BOCIpUHUMATh H  (OPMYyIHUPOBAaTh CYXXJIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LIENSIMU OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX U MUCBbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHHS I10
XOJly pELICHUs 3a1a4l, KOMMEHTHUPOBATh MOJIYYEHHBIN PE3YIIbTAT;

B X0J1€ 00CY>KJI€HUs 3a/1aBaTh BOIIPOCHI IO CYHIECTBY 00CYK/1aeMOU TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BICKa3bIBaTh UJIEH, HAIICJIEHHBIE HA TIOUCK
pELICHMs; COINOCTaBIATh CBOU CYXKIEHHA C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHMayora, OOHapy»uBaTh pa3linuuMe W CXOJICTBO IMO3UIIMIMA; B
KOppeKTHOU popMme hopMyTupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;
NPEACTABIATh  PE3yJbTaThl  pEIICHHWS  3aJayd,  OKCIEPUMEHTA,
UCCIICJIOBaHMsI,  IPOEKTa;  CAMOCTOSTENbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C y4ETOM 3a/1a4 MPE3CHTAMU U 0COOEHHOCTEN ayIUTOPUH.

CoTpyaHuvecTBo:

3)

NOHMMAaTh W WCIOJb30BaTh  MPEUMYIECTBA  KOMAHIHOH W
WHIUBUTyAIbHON pabOThI pH pENIeHUH YU4eOHBIX 3a/1a4; IPUHUMATH 11EJTh
COBMECTHOUM JeATEIbHOCTH, IUIAHHUPOBATh OPTaHHU3AIMI0 COBMECTHOM
paboThI, pactipeAeNaTh BUABI pabOT, JOTOBAPUBATHLCS, 00CYKIATh MPOIECC
U pe3yibTaT paboThl; 0000111aTh MHEHHUS HECKOJIBKUX JIIOJICH;
y4acTBOBATh B I'PYIIOBBIX (popMax paboThl (00CYyk1eHHS, 0OMEH MHEHHU,
«MO3TOBBIE TITYPMbD» W WHBIEC); BBIMOJIHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBATh CBOW JIEUCTBHS C JPYTUMH UWIEHAMHA KOMAaH/IHI,
OIICHMBATh KAa4eCTBO CBOETrO BKJIaJa B OOMIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMYyJIMPOBAHHBIM YYaCTHHKAMH B3aUMO/ICHCTBUSI.

Vuueepcanvuvie  pecynamuenvie  Oeticmeusl, obecneuusaiom

Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
Camoopranuzanus:

COCTAaBJISITH IJIaH, AJITOPUTM PELICHUS 3a]1a4i, BRIOUPATh CIIOCO0 pelieHus
C YU4€TOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUN C YYETOM HOBOU
uH(pOpMaIUu.

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMU TIO3HABATEIHHOM pediekcur Kak OCO3HAHUS
COBEpUIAEMbIX JIEUCTBUIA U MBICIUTEIBHBIX MPOILECCOB, UX PE3YJIHTATOB;
BJIaJIETh CHOCOOaMHM  CaMOIPOBEPKH, CAMOKOHTPOJISI Tporecca U
pe3yJibTaTa peleHus MaTeMaTHYeCKOHN 3a/1auu;

NpEABUNIETh TPYJIHOCTH, KOTOpPbIE MOTYT BO3HHMKHYTh MpPH PEUICHUU
3a/laud, BHOCHUTh KOPPEKTHUBBI B JIEITEIIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIBCTB, JAHHBIX, HANJACHHBIX OLINOOK, BBISBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa €M MU YCIOBHSIM, OOBICHITH
IIPUYUHBI JTOCTHKECHUS WIM HENOCTH)KEHUS PE3YJIbTAaTOB IEATEIIBHOCTH,
HaXOAMUTh OIIUOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI
10 KITACC

OnepupoBath MOHATUSAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

ITpuMeHATh aKCMOMBI CTEPEOMETPUU U CIEICTBUS U3 HHUX IPU PELICHUU
reOMETPUUYECKUX 3a/1a4.

OnepupoBaTh NOHATHIMU: NMAPATIIETBHOCTD U MEPIEHAUKYIISIPHOCTD NPSAMBIX
U IUIOCKOCTEH.

KnaccuguuupoBaTe B3aUMHOE pacCIOJIOKEHHE TNPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMM: JBYI'PAHHBIM yroJyl, TpaHU JABYIPAHHOTO YIJIa,
peOpo IBYTpaHHOTO yTIiia; JUHEWHBIN Yrojl ABYTPAaHHOTO yIia; rpajycHas Mmepa
JBYTPAHHOTO yTJa.

OmneprpoBaTh NOHATUAMM: MHOTOTPAaHHMK, BBINYKJIBIA M HEBBITYKJIbINA
MHOT'OTPaHHHMK, 3JIEMEHTHl MHOI'OIPAHHUKA, IPaBUJIbHBII MHOTOI'PaHHUK.

Pacno3naBaTe OCHOBHBIE BHJbl MHOTOIPAHHUKOB (MHMpaMHlIa; NPU3MA,
IPSIMOYTOJIBHBIN Mapaieenumne, Ky0).

KnaccupummpoBat ~ MHOTOTpaHHHKH,  BbIOMpass ~ OCHOBaHUS  JUIA
KJacCU(pUKaluu (BBIMYKJIblE W HEBBIIYKJIBIE MHOTOTPAHHUKH; IPaBUJIbHBIC
MHOTOTPaHHMKH; MPSMBIE U HAKJIOHHBIE IIPU3MBI, [TAPAJIEIIECTIUIICbI).

OnepupoBaTh MOHATUAMHU: CEKYIas INIOCKOCTh, CEYEHHE MHOIOTPaHHUKOB.

OOBSICHATH NPUHLIMIIBI TIOCTPOEHUSI CEYEHUH, UCTIOJIB3YSl METOJ, CJIEO0B.

CTpouTh ceyeHUs] MHOTOIPAaHHUKOB METOAOM  CJEAOB, BBINOJIHATH
(BBIHOCHBIE) IUIOCKME YEpPTE)KHM W3 PUCYHKOB IPOCTBIX OOBEMHBIX (PUryp: BHI
CBEpXY, COOKY, CHU3Y.

Pemarts 3a7aun Ha HAXOXKIEHUE T€OMETPUUYECKUX BEIHUMH MO o0pa3iam WiH
QITOPUTMAM, TNPUMEHSSI W3BECTHBIE AHAIMTUYECKHE METOIAbl MPHU PELICHUU
CTaHJapPTHBIX MAaTEMaTUYECKUX 3a/1a4 HAa BBIUYMCIIEHUE PACCTOSHUN MEXIy JABYMs
TOYKAMM, OT TOYKM JO TMpPsAMOM, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEUIMBAIOIIUMHUCS PSIMBIMHU.

Pemats 3a7aun Ha HAXOXKJIEHUE T€OMETPUUYECKUX BEIMUYMH 10 o0pa3iam Wiu
QITOPUTMAM, TPUMEHSSI W3BECTHBIE AHAIMTUYECKHE METOJAbl MPHU PELICHUU
CTaHJApPTHBIX MaTeMaTHYEeCKUX 3aJady Ha BBIYUCIECHHUE YIJIOB  MEXIY
CKpEIIMBAIOIIMMUCA MNPSMBIMHU, MEXAYy MNPIMOM M  IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.



Boruncnsate 00bEMBI M MJIOMIAAN MOBEPXHOCTE MHOTOTPAHHHUKOB (IIpHU3Ma,
nupaMua) € TpUMEHEHHEM (QOpMyJl; BBIUUCISATH COOTHOILIEHUS MEXIY
IUIOMIA/IIMU TTOBEPXHOCTEN, 00bEMaMH MOTOOHBIX MHOTOIPAaHHUKOB.

OnepupoBaTh NOHATHAMHU: CHMMETPUS B IIPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHU (PUTYPBI.

W3Bnekatb, mpeoOpa3oBbIBATh U HMHTEPHPETUPOBATH HHMOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax, MPEICTaBICHHYIO Ha YepTEXax U
PUCYHKaX.

ITpumensTh reomeTpuueckue (HaKThl Uil PEUIEHHs] CTEPEOMETPUUYECKUX
3a/1a4, NMpEeAoJaraloluX HECKOJIbKO [IaroB PEIICHMS, €CIU YCIOBHS IPUMEHEHUS
3aJ]aHbl B IBHOM (hopMe.

[IppuMeHATs NpPOCTEHIINE NPOrpaMMHBIE  CpPEACTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILIEHUH CTEPEOMETPUUYECKUX 3a1a4.

[IpuBoauTH HpUMEPBl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOAE U
JKWU3HU, PACIIO3HABATH IIPOSIBJIICHUE 3aKOHOB N'€OMETPHUH B UCKYCCTBE.

[IppMeHATh MOTyYEHHBIE 3HAHMS HA IPAKTUKE: AHAJIU3UPOBATH PEAJIbHBIC
CUTyallUW W IPUMEHSTb W3YYCHHBIC IIOHATHS B INPOLIECCE IMOMCKA PELICHUs
MaTeMaTHYeCcKd C(OPMYIMPOBAaHHONW MPOOJIEMBbI, MOJAEIUPOBATH PEAJBHBIC
CUTyallUM Ha S3bIKE TIEOMETPUM, HCCIEN0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX TOHSATHI U TEOpeM, amnmnapara aireOpsl; pearhb
IIPAKTUYECKHE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUYECKNX BEJINYMH.

11 KIIACC

OmneprpoBaTh MNOHATUSAMHU: LWIMHAPUYECKAsT IOBEPXHOCTh, OOpa3yroliue
WIMHIPUYECKONM  IMOBEPXHOCTH;  IWIMHJApP,  KOHUYECKass  IMOBEPXHOCTb,
o0pa3yrolne KOHHYeCKOW MOBEPXHOCTH, KOHYC; chepruecKas MOBEPXHOCTb.

Pacnio3znaBath Tena BpaiieHus (HUIUHAP, KOHYC, cepa u map).

OOBSICHATH CIOCOOBI IMOTYYEHUS TE BPALLIECHHUS.

KnaccudunupoBaTs B3aMMHOE pacnoloKeHue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUSMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BBICOTA
CErMEHTA; IIAPOBOW CJIOW, OCHOBAHHUE IIAPOBOTO CJIOS, BHICOTA MIAPOBOTO CIOS;
1apOBOM CEKTOP.

Bbruncnsate 00bEMBI M IUIOUIAAM  TIOBEPXHOCTEH Ted  BpalICHMS,
reOMETPUUYECKUX TEJl C IPUMEHEHUEM (POPMYII.

OmnepupoBaTh MNOHATUSIMM: MHOTOIPDAHHUK, BIHUCaHHBIH B cdepy u
ONMMCaHHBIN OKOJIO cdeprl; cdepa, BOUCAHHAsT B MHOTOTPAHHUK WU TEJO
BpalllCHUS.

BbI4uCcasTh COOTHOLIEHUS MEXIY IUIOMIAISMHU MOBEPXHOCTEN M 00bEMaMu
IMOJIOOHBIX TEJI.



N300paxaTh u3ydaemble (QUTypbl OT PYKM U C NPUMEHEHHEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BbINoOAHATE (BBIHOCHBIE) INTIOCKKE YEPTEKU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
¢quryp: Buz cBepXy, cOOKy, CHU3Y; CTPOUTH CEUEHMsI TEJ BPALLCHMUSL.

W3Bnekatb, HWHTEPHPETUPOBATh U IpPeoOpa3oBbIBATH HH(OpPMALMIO O
POCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTekax U
PUCYHKAX.

OnepupoBarh NOHATUEM BEKTOP B IIPOCTPAHCTBE.

BBINIONIHATE  NEHCTBUSA  CIOXKEHUs BEKTOPOB, BBIYMTaHUS BEKTOPOB U
YMHOXEHHS BEKTOpA Ha YUCIIO, OOBSICHITh, KAKUMHU CBOWCTBAMU OHM 00JIaat0T.

[IpuMeHATH IPAaBUIIO NTapajuIeIICIUIEAA.

OnepupoBaTh NOHATHAMU: I€KAPTOBBI KOOPJIWHATHI B IPOCTPAHCTBE, BEKTOP,
MOJAYJIb BEKTOpPAa, PAaBEHCTBO BEKTOPOB, KOOPAWHATBI BEKTOpa, YIOJ MEXAY
BEKTOpPaMH, CKAJIPHOE IIPOU3BEIECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTODBI.

HaxomuTh cymmMy BEKTOPOB M MPOU3BEIECHHUE BEKTOPA HA YHCIIO, YTOJ MEKIY
BEKTOPAMH, CKaJsIPHOE IPOU3BEAECHUE, PACKIAABIBATh BEKTOp 1O JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh INIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPAUHAT.

[TpumensTe reomerpuyeckue (aKTbl Ui PEUICHHs CTePEOMETPUUYECKUX
3a/1a4, IPEANOJIarallinX HECKOJIBKO IAaroB PELICHHUs, €CIU YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOHU (opMe.

Pemare npocreimme reoMeTpu4ecKue 3aJadyd Ha IPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOT'O METOAA.

Pemare 3amaum Ha JOKAa3aTENbCTBO MATEMAaTUYECKMX OTHOIIEHUM U
HAXO0XkJIEHWE FeOMETPUUECKUX BEJTMYMH 10 00pa3laM WM airOpUuTMaM, MpUMEHss
W3BECTHBIE METOBI ITPU PELIEHUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHsATs mpocCTEWIIME MPOrpaMMHBIE  CPEICTBA U AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOaNTHE NpUMEpPBl MATEMATHYECKHUX 3aKOHOMEPHOCTEW B IPUPOAE H
JKW3HU, PACIIO3HABATH IIPOSIBJIICHUE 3aKOHOB N'€OMETPHUH B UCKYCCTBE.

[IpuMeHATh IONMY4YEHHBbIE 3HAHUSA HA IPAKTHKE: AHAJIU3UPOBATh DPEAJIbHBIC
CUTyallUM M IIPUMEHATHh W3Y4YCHHBIE IIOHATUS B IIPOLIECCE IIOMCKA PEIICHUs
MaTeMaTH4ecKu CHOPMYIHPOBAaHHOW MPOOJIEMBbI, MOJAEIUPOBATh pPEabHBIC
CUTyallUW Ha $3bIKE TE€OMETPUH, MCCIEA0OBAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MTOHATHI U TEOPEM, alapara ajreopsl; pearb
IIPAaKTUYECKUE 3a/1a4U, CBA3aHHBIEC C HAXOKICHUEM I€OMETPUYECKUX BEJIUYMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

KosnyecTBO 4yacoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Koutpoabnbie IIpakTuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThbI padoTsbI
pecypcsbl
1 BBenenue B crepeoMeTpuio 10
) [IpsiMbIe ¥ MIIOCKOCTH B MPOCTPAHCTBE. 12 |
[TapannenbHOCTh MPSIMBIX U MNIOCKOCTEN
3 [lepneHUKyYISIPHOCTD MPSMBIX U 12
IIJIOCKOCTEN
4 VYTl MeXAy NPSAMBIMU U TITIOCKOCTSIMHU 10 1
5 MHororpanHuku 11 1
6 OO6BEMBI MHOTOTPAaHHUKOB 9 1
7 IToBTOpEHME: CEUECHMS, PACCTOSHUS U YTIIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 5 0




11 KJIACC

KosnyecTBO 4yacoB JJIeKTPOHHbIE

HaumeHnoBaHue pa3esioB U TeM unppoBbIe
Ne n/m P Konrpoabusie IIpakruueckue (icpp )

NpOrpamMmbl Bcero o0pa3oBare/ibHbIe

padoThI padoTsbI
pecypcebl

Tena BpaieHus 12

OO0BEMEI Tel 5 1

BekTopbl 1 KOOpAMHATHI B MPOCTPAHCTBE 10 1

[ToBTOpeHue, 06001IEHNE, . 1

cUcTeMaTH3allis 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0







HOYPOYHOE IINTAHUPOBAHMUE
10 KVIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KonTtpoabHbie
padoTsbI

IIpakTH4eckue
padoTsI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBarte/ibHbIE

pecypcebl

OCHOBHBIE TIOHATHUS CTEPEOMETPHUHU: TOUKA,
npsimMasi, JI0CKOCTh, IPOCTPAHCTBO.
[IpaBuna n300pakeHus: Ha PUCYHKAX:
n300pakeHHsI IIIOCKOCTEH, MapauleIbHbBIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[TonsiTust: mepeceKarouuecs MI0OCKOCTH,
nepeceKaroImecs npsmasi ¥ IioCKOCThb

[TonsTHs: MEPECEKAIMUECH IIIIOCKOCTH,
MEpECCKarImuecs npsamMas U rmiI0CKOCTb

3HAKOMCTBO C MHOT'OI'PaHHUKAMH,
n300pa’keHre MHOTOTPaHHUKOB Ha
PHCYHKaX, Ha MIPOCKIIMOHHBIX YePTekKax

HauanbHble cBeleHHs 0 KyOe U Tpamue,
ux pa3BépTku U Mmoaenu. CedeHus
MHOT'OI'DAaHHUKOB

HavanpHbIe cBeneHMs 0 KyOe ¥ TUpaMue,
ux pa3BEPTKU U Mozenu. CeueHus
MHOTOIPAaHHUKOB

[TousTHE 00 aKCMOMATHYECKOM
MIOCTPOCHHUH CTEPEOMETPUHN: AKCHOMBI
CTEPEOMETPHUH U CICACTBHS M3 HUX




TToHsATHE 00 aKCHOMATUYECKOM
MIOCTPOCHHUH CTEPEOMETPUHN: AKCHOMBI
CTEPEOMETPHUH U CIICACTBHS U3 HUX

TToHsATHE 00 aKCHOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUH: AKCHOMBI
CTEPEOMETPHUU U CIEACTBHS U3 HIX

10

[NousTHE 00 aKCMOMATHUYECKOM
MOCTPOCHUU CTEPEOMETPUHN: AKCHOMBI
CTepeOMCTpI/II/I U CIICACTBUA U3 HUX

11

B3aumHoe pacnionoxeHue npsiMbIx B
MIPOCTPAHCTBE: MEepeceKaroecs,
napajuieJibHble U CKpPEIIUBaIOIINecs
psIMbIE

12

[TapaniaenbHOCTh NMPSIMBIX U MJIOCKOCTEN B
MIPOCTPAHCTBE: MapaieNbHbIE MIPSIMbIE B
MIPOCTPAHCTBE; MapaUIETbHOCTD TPEX
IPSIMBIX

13

[TapaniaenbHOCTh MPSIMBIX U MJIOCKOCTEN B
npocTtpancTie: [lapamienbHOCTh PAMON 1
IIOCKOCTH

14

Vsl ¢ COHaIpaBJICHHBIMU CTOPOHAMU

15

Yroa Mexxay npsiMbIMU B TPOCTPAHCTBE

16

Yrois Mexay HNpsIMBIMU B IPOCTPAHCTBE

17

[TapaninenbHOCTh MIOCKOCTEH:
napajiCJIbHbIC IMJIOCKOCTHU

18

CBolicTBa mapajuieNbHbIX ITOCKOCTEMN

19

[Ipocrteiine mpocTpaHCTBEHHBIE (GUTYPHI
Ha TUIOCKOCTH: TETPadp, KyO,




rapajieenuIe

20 [TocTpoenue ceueHuit

21 ITocTpoenue ceueHnii
KonTtponpHas padora no teme "[Ipsimbie u

22 IJIOCKOCTH B ITPOCTPAHCTBE.
[TapannenbHOCTb NPSAMBIX U INIOCKOCTEN"
[leprieHAMKYIASIPHOCTD NIPAMOU 1

23 MJIOCKOCTH: IEPIIEHIUKYJISIPHBIC MIPSIMBIE B
IIPOCTPAHCTBE

24 [Ipsambie mapasienbHbIE U
NEePNEHANKYIISIPHBIE K IITIOCKOCTH

25 [IpsiMble napaiienbHbIe U
NEPIEHIUKYIISPHBIE K IIJIOCKOCTH

%6 [Ipr3Hak nepneHIuKyJISIPHOCTH IPSIMON U
IUIOCKOCTH

7 [Ipr3Hak nepneHIuKyJISIPHOCTH IPSIMOU U
IIJIOCKOCTH

73 TeopeMa 0 IpsIMOM ITEPIIEHAUKYIIAPHOU
IUIOCKOCTH

29 Teopema o mpsIMO NMEPIEHANKYIISIPHOM
IIJIOCKOCTH

30 Teopema o mpsIMON MEPIEHANKYIISIPHON
IIJIOCKOCTH
[lepnenauKynsip ¥ HaKJIOHHBIE: PACCTOSIHUE

31 OT TOYKH [0 IUNIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IIJIOCKOCTH

0 [lepneHauKyIsIp ¥ HAKIIOHHBIE: PACCTOSIHUE

OT TOYKHU OO INIOCKOCTHU, PACCTOSIHUEC OT




IIPSIMOM 10 IIJIOCKOCTH

[leprieHauKYyNIAp M HAKIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 MIJIOCKOCTH, PACCTOSHUE OT
IIPSIMOM 10 IIJIOCKOCTH
[TepieHUKYIIAp M HAKIOHHBIE: PACCTOSTHUE

34 OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT
MPSMOM J10 TIIIOCKOCTH

35 VYTIIIBI B IPOCTPAHCTBE: YIOJ MEKIY
MPSMON U TNIOCKOCTBHIO

36 JIByrpaHHBIN yroJi, TMHEHHBIN Yroil
JBYTPaHHOIO yria

37 JIByrpaHHbIN yroJi, TMHEUHBIN yroJ
JIBYTPaHHOIO yria
[IeprieHAUKYISIPHOCTD INIOCKOCTEN:

38 MPU3HAK NEPHEHIUKYIIPHOCTH IBYX
IUIOCKOCTEN
IIeprieHIUKYISIPHOCTD INIOCKOCTEN:

39 IPU3HAK NEPIEHIUKYISIPHOCTH ABYX
IIJIOCKOCTEN
[IeprieHAUKYISAPHOCTD INIOCKOCTEN:

40 IIPU3HAK NEPIECHAUKYISIPHOCTH IBYX
IIJIOCKOCTEN

41 Teopema o0 TpEX MepHEeHIUKYIAPAX

42 Teopema o Tpéx neprneHAuKyIsIpax

43 Teopema o0 TpEX MepHEeHIUKYIAPAX
KonTtponsHas pabota mo Temam

44 "[lepieHANKYIAPHOCTD NPSIMBIX U

LAl

mIockocTe" u "Y bl MeXAy NPSAMBIMU U




II0CKOCTIMHA"

45

[TonsiTHE MHOTOTpaHHUKA, OCHOBHBIE
AJIEMEHTBI MHOI'OTPDAaHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOIOTPAaHHUKH; Pa3BEPTKA
MHOT'OI'PAaHHHUKA

46

[Ipu3ma: n-yronbHas npu3Ma; rpaHu U
OCHOBAHMS TPU3MBI; IIPsIMasi U HAKJIIOHHAs
npu3Mbl; OOKOBas U TOJIHAS TIOBEPXHOCTh
MPU3MBbI

47

[Tapannenenunen, NpAsMOYTOJIbHBIN
napasulesienuIie]l U ero CBOMCTBa

48

IInpamMua: n-yrojbHas NMpaMuaa, TPaHU U
OCHOBaHHUE MUPaMUJIbl; OOKOBasI U MOJIHAS
MTOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U
yCeuE€HHas MMUPAMHAJIA

49

[IpaBusibHBIE MHOTOTPAHHUKU: TTOHSTHE
MPaBUILHOTO MHOTOTPAHHUKA; TPaBUIIbHAS
npu3Ma U NpaBuiIbHAs THPaMUIA;
IIpaBUJIbHAS TPEYTOJIbHAS MUpaAMUAA U
MPaBUIbHBIN TeTpadip; KyO

50

[IpencraBnenre o MpaBUIBLHBIX
MHOTOTPaHHHUKAX: OKTadIp, HOACKAIP U
HUKOCadIP.

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOUYKH, NIPSIMOM, INIOCKOCTH.
DNEeMEHTH CUMMETPUH B IMpaMujax,
napajuieienuneax, NpaBUIbHbIX
MHOT'OIPaHHHUKaX




Brraucienue 3J1eMeHTOB MHOT'OI'PpaHHUKOB:

32 pé0pa, TuaroHau, yribl !
[Tnomanas 60KOBOI MOBEPXHOCTH U MOJHOM
53 MOBEPXHOCTH MPSIMOM TPU3MBI, TIOIIAH 1
OCHOBaHUH, Teopema 0 OOKOBOA
MOBEPXHOCTH MPSIMOM TPU3MBI
[Tnomaas 6OKOBOM MOBEPXHOCTH U
54 MOBEPXHOCTH MIPABIILHON MUPAMUJIBI, !
TeopeMa O IO OOKOBOI MOBEPXHOCTH
YCEUYEHHOU MUPaMUIbI
55 KoHnTtponbHast paboTta 1mo Teme |
"MHororpaHHuku"
56 [Tonsitrie 06 06bEME 1
57 O06BEM nupamMuIbI 1
58 O0BEM TUpamMuIbI 1
59 O06BEM nupamMuIbI 1
60 O0BEM TUpamMuIbI 1
61 O0BEM TPU3MBI 1
62 O0BEM TIpU3MBI 1
63 O0BEM TPU3MBI 1
64 KonTtponbnas padota mo teme "OO0bEMBI |
MHOTOTPAaHHUKOB"
[ToBTOpEeHME, 0600IIEHNE CHCTEMATHU3 AU
65 3HaHui. [loctpoeHne ceueHuii B 1
MHOTOTPaHHHUKE
[ToBTOpEeHME, 0600IIIEHNE CHCTEMAaTHU3 AU
66 3HaHWW. Bbrunciaenne pacCToOsHUN: MEXay 1

JBYMS TOYKaMH, OT TOYKH 0 NPSIMOM, OT




TOYKH OO0 MIIOCKOCTH, MCIKAY
CKpCIIUBAOIIHUMHUCS ITPAMBIMHU

67 Wrorosast KoHTpOJIbHASA paboTa

[ToBTOpEHME, 0000IIIEHNE CUCTEMATH3AITUS
3HaHUW. BeIuncieHue yIiioB: MEXIy

68 CKPEIIMBAIOIIUMHUCS TPAMBIMU, MEKITY
MPSIMOM M TNIOCKOCTBIO, IBYTPAHHBIX

YIJIOB, YIJIOB MCKAY IJIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

68




11 KJIACC

Ne i/

Tema ypoka

KoanuecTBO 4acoB

KonTpoabHbie

Bcero
padoThI

IIpakTuyeckue
padoTsI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBarte/ibHbIE

pecypcsl

Cdepa u map: neHTp, paauyc, Inamerp;
TUTOIIA b IOBEPXHOCTH CHEPHI

B3aumMuoe pacrionoxxenue chepbl u
IUTOCKOCTH; KacaTelbHask INIOCKOCTh K
chepe; iomaas chepsl

N3ob6paxenue chepsl, mapa Ha
mockocT. CeyeHus mapa

[y apruveckas mOBEepXHOCTb,
o0pa3yroIne MUIHHIPHIECKON
MMOBCPXHOCTHU, OCb I_[I/IJ'II/IHI[pI/I‘IeCKOI\/'I
IIOBEPXHOCTH

[unuHap: ocHOBaHUS B OOKOBasI
MMOBEPXHOCTh, 00pa3yroIas U 0Ch;
[UIOIIAas OOKOBOM U IMOJIHOM
MMOBEPXHOCTHU

N3o0paxkeHune muiarHApPa Ha TIOCKOCTH.
Pazpéprka nmnmnaapa. CeueHus

IUIUHIAPA (TTIOCKOCTHIO, TAapaJIETbHOM
WM NIEPIEHANKYISIPHON OCH LIWJINHIPA)

Konnueckast moBepxXHOCTh, 00pa3yromime
KOHHYECKOW MOBEPXHOCTH, OCh H
BEpITMHA KOHUYECKOW MOBEPXHOCTH




Konyc: ocHOBaHME U BEpILINHA,

8 oOpa3syromas 1 0Ch; TIJIOIIAb OOKOBOM 1
MOJTHON MOBEPXHOCTH
Yceu€HHbII KOHYC: 00pa3yronye u

9 BBICOTA; OCHOBAaHHSA 1 OOKOBas
MOBEPXHOCTh
N306paxkeHne KoHyca Ha MIO0CKOCTH.
Pa3Béprka koHyca. CeueHus: KoHyca

10 (TIIOCKOCTHI0, MapalIeIbHOM
OCHOBAHHIO, U MJIOCKOCTBIO, TPOXOIAIIECH
yepe3 BepIINHY)

1 Komb6unanus ten BpamieHus u
MHOTOTPaHHUKOB
MHoOrorpaHHuK, OMMCaHHBINA OKOJIO

12 cdepsl; cepa, BIUCaHHAS B
MHOTOTPaHHUK WU B TEJIO BPALECHUS

13 [TonsiTre 06 06béMe. OCHOBHBIE
CBOICcTBa 0OBEMOB TN

14 O0BEéM UIHHIpaA, KOHYyCa

15 O06bEM mapa u wionaas chepsl
[Tono6HbIE TeNa B MPOCTPAHCTBE.

16 CooTHoIIEHNsT MEX Y IUIOIAASIMU
MOBEPXHOCTEH, 00hEMAMHU MOTOOHBIX TEJ

17 Kontponbnas padota o temam "Tena
BpameHus" u "O6beMbl Ten"

18 BekTop Ha mI10CKOCTH U B IPOCTPAHCTBE

19 CrnosxeHue 1 BBIYMTAHNE BEKTOPOB

20 YMHOKEHUE BEKTOpa Ha YUCIIO




21

PasnoxxeHne BekTopa 1o Tpém
HEKOMIUTaHapHBIM BekTopam. [IpaBuiio
napajuiefienuneaa

22

Pemenue 3ama4, CBSI3aHHBIX C
IIPUMEHEHUEM IIPAaBUII JENCTBUH C
BEKTOPaMHU

23

[IpsmMoyrosibHas cucreMa KOOpIuHaT B
npoctpancTse. KoopanHaTel BEKTOpA.
IIpocreiimune 3aga4u B KOOpAUHATAX

24

VYron mexay Bekropamu. CKansipHOE
MIPOU3BE/ICHNE BEKTOPOB

25

Beluncrienue yrioB My NpsMbIMUA U
IIJIOCKOCTSIMU

26

KoopayuHaTHO-BEKTOPHBIN METOA ITPU
pEeLICHUU TEOMETPUYECKUX 3a1a4

27

KontponbHas padota o Teme "BekTopsl
Y KOOPJIMHATHI B MPOCTpaHCTBE"

28

[ToBTOpeHuEe, 0600IICHNE 1
CUCTEMAaTU3aluA sHaHui. OCHOBHEIE
¢burypsl, GpakTbl, TEOPEMBI Kypca
TUTAHUMETPUHT

29

[ToBTOpEeHME, 0600IICHNE 1
CUCTEMaTHU3aluA sHaHui. OCHOBHEIE
¢burypsl, GpakTbl, TEOPEMBI Kypca
TUTAHUMETPUHT

30

[ToBTOpEeHME, 0600IICHNE 1
cUCcTeMAaTH3alusI 3HaHUH. 3amaun
TUTAHUMETPUHU F METOJIBI X PEIICHUS




[ToBTOpEeHME, 0600IICHNE 1

31 cucTeMaTu3anus 3HaHui. 3agaqu 1
TUTAHUMETPUH U METOJIBI UX PEIICHHUS
[ToBTOpeHME, 0600IICHNE 1

0 cucremMaru3anus 3HaHui. OCHOBHBIE !
¢burypsl, ¢pakThl, TEOPEMBI Kypca
CTepEOMETPUH

33 HToroBast KOHTpOJIbHAs paboTa 1

14 IToBTOpEHME, 0606H1€HI:I€ u |
CHCTEMaTH3alus 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






